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(57)Abstract: 

PURPOSE: To 'pi"ovide"a''i^^^ image'pickup devit^e' 

which is formed as small in size as the one provided with no microlenses. 
CbNSflfOf f5ft: A soliS-siaie^^ element chip 1 haVing^'li^ 

receiving area 2 equipped with microlenses 3, a seating member 4 formed of 
transparent material and provided with a frame 4a at its underside edge in one 
piece is arranged only on the light receiving area 2 to hermetically seal it up 
providing a 5 // m or above clearance between the surface of the microlenses 3 
and the underside of the sealing member 4 for the formation of a small-size 
solid- state image sensing device equipped with microlenses. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The solid state camera characterized by preparing the hermetic seal section which consists of 
a transparence member only in the light-receiving area of the solid state image pickup device chip which 
has the light-receiving area equipped with the micro lens on chip. 

[Claim 2] Said hermetic seal section is a solid state camera according to claim 1 characterized by 
consisting of frame parts formed in the plate section and its underside edge in one. 
[Claim 3] Said hermetic seal section is a solid state camera according to clainri 1 characterized by . 
consisting of frame parts pasted up on the plate section and its underside edge. 

..[Claim 4] Said Kj^rncieti solid state camera according to xiaim 1 characte^^ , . 

consisting of a transparence optic and a frame part formed in the edge of the underside , in one. 
[Crairtr -5]^'S'aid sdHd>'§ta't-e^^image pickup device chip^'<■^^ solid-state camera*according to>ielaim 1- - • . 
characterized by forming the crevice in the "chip front face and forming light-receiving area in this 
crevice. 

[Claim 6] A solid state camera given in any 1 term of claims 1-^5 to which distance of the on-chip 
micro-lens front face of said light-receiving area and the rear face of said hermetic seal section is 
characterized by being at least 5 micrometers or more. 

[Claim 73 A solid state camera given in any 1 term of claims 1-6 characterized by giving a resin seal to 
chip front faces other, than the hermetic seal section prepared in said solid state image pickup device 
chip. ,^ . . 

[Claim 8] A splid state camera given in claims 1-3 characterized by having pasted up the optic oh the 
front face of said hermetic seal section, and any 1 term of 5-7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Industrial Application] This invention relates to the solid state camera which mounted the solid state 
image pickup device chip, and the solid state camera which mounted the solid state image pickup device 
chip equipped with especially the micro lens on chip. 
[0002] 

[Description of the Prior Art] Conventionally, as for the solid state image pickup device chip with a 
micro lens, mounting is given as follows, that is, it is shown in drawing 8 or drawing 9 — as — light- 
receiving area — micro lens 102 Prepared solid state image pickup device chip 101 The package 103 or 
substrate 104 which consists of a ceramic etc. Die bond is carried put. Bonding wire 105 It uses and is 
the solid state image pickup device chip 101. Package 103 Or substrate 104 After making predetermined 
connection, Package 103 Step prepared in the edge 103a or closure frame 106 It uses and is the 
component chip 101. Space is prepared between front faces and it is the glass lid 107. A hermetic seal 
is pasted up and carried out and the solid state camera is constituted. In addition, it sets to drawing 8 
and is 108. The lead is shown. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the solid state image pickup device chip which 
has the light-receiving area equipped with the micro lens, if optics, such as cover glass or a filter, a lens, 
and prism, are directly pasted up on a light-receiving area front face, since the problem that the 
condensing capacity of a micro lens will decline with the refractive index of adhesives will be produced, 
when it mounts this solid state image pickup device chip, the hermetic seal of the whole solid state 
image pickup device chip must be carried out as mentioned above. Therefore, application in the field 
which needs micro mounting of the solid state camera arranged at minute parts, such as a point of small 
mounting, especially an electronic endoscope, by a mounting configuration becoming large if the 
hermetic seal of the whole solid state image pickup device chip is performed was difficult. 
[0004] Moreover, since the micro lens prepared in the light-receiving area of a solid state image pickup 
device chip was formed by resin, such as an acrylic, it carried out the coat of the solid state image 
pickup device wafer by the protective coat at the time of dicing for the dirt prevention at the time of 
the dicing in the case of creation of a solid state image pickup device chip, and needed the excessive 
activity of exfoliating the protective coat after dicing. 

[0005] This invention was made in order to cancel the above-mentioned trouble in the solid state 
camera which mounted and constituted the solid state image pickup device chip equipped with the 
conventional micro lens, and it also aims the solid state image pickup device chip equipped with the 
micro lens at offering the solid state image pickup device chip which is not equipped with a micro lens, 
and the solid state camera which could be made to carry out small mounting in the same size mostly. 
[0006] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned trouble, this 
invention prepares the hermetic seal section which consists of a transparence member only in the light- 
receiving area of the solid state image pickup device chip which has the light-receiving area equipped 
with the micro lens on chip, and constitutes a solid state camera. 

[0007] Thus, since the hermetic seal section which consists of a transparence member was prepared 
only in the light-receiving area of a solid state image pickup device chip front face, the miniaturization of 
mounting size can be attained and the suitable solid state camera especially for an electronic endoscope 
can be realized. Moreover, it becomes possible to paste up optics, such as a filter, a lens, and prism, on 
the front face of the hermetic seal section, and the miniaturization of mounting size can be attained, 
without being accompanied by lowering of the condensing capacity of a micro lens. Moreover, it is 
possible to carry out all chip packages and to prepare the hermetic seal section in light-receiving area in 
the state of the wafer of a solid state image pickup device chip. and. thereby, the dirt prevention 
processing at the time of dicing becomes unnecessary. 
[0008] 

[Example] Next, an example is explained. (A) of drawing 1 and (B) are the outline plan showing the 1st 
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example of the solid state camera concerning this invention, and its sectional view. In drawing, 1 is a 
^solid state image pickup device chip, and the micro lens 3 is formed in the light-receiving area 2 of this 
solid state image pickup device chip 1 corresponding to each pixel. 4 is the closure member which 
consists of transparent materials, such as glass, a quartz, sapphire, and transparence resin. Frame part 
4a is formed in the edge at the bottom in one, and the hermetic seal only of the light-receiving area 2 of 
said solid state image pickup device chip 1 is carried out. And the front face of the solid state image 
pickup device chip 1 is pasted so that an interference fringe may not arise and space at least 5 
micrometers or more may be formed between the front face of the micro lens 3 of the light-receiving 
area 2, and the rear face of the closure member 4. Although a plane-of-composition product can be 
made small as the adhesion approach of the closure member 4 to the front face of the solid state image 
pickup device chip 1 if anode plate junction or ultrasonic jointing is used, of course, adhesives, such as 
an epoxy resin, may be used. In addition, in (A) of drawing 1 , 5 shows the electrode of the solid state 
image pickup device chip 1 . 

[0009] Thus, since the constituted solid state camera is carrying out the hermetic seal only of the light- 
receiving area 2 of a solid state image pickup device chip by the closure member 4, it can realize the 
miniaturization of mounting size, without being accompanied by condensing capacity lowering of a micro 
lens 3. / 

[0010] Next, the 2nd example is explained based on drawing 2 . This example constitutes the closure 
member 1 1 from two members of plate section 11a and frame part 1 lb which consist of a transparence 
member. Under the present circumstances, although frame part lib may be formed using metals, such 
as inorganic substances, such as a ceramic, glass, and silicon, or covar. and 42 alloys, pattern formation 
of the resin, such as epoxy, a phenol, and silicon, may be carried out to the front face of the solid state 
image pickup device chip 1 with printing or photolithography. Moreover, you may make it paste up what 
pasted up frame part 1 lb on transparence plate section 1 la by anode plate junction etc. on the front 
face of the solid state image pickup device chip 1 . 

[001 1] In this example, since the closure member is constituted from two members of the transparence 
plate section and a frame part, processing of each part material is easy and can reduce cost. 
[0012] Next, the 3rd example is explained based on drawing 3 . This example the solid state image 
pickup device chip 1 which carried out the hermetic seal only of the light-receiving area 2 in which the 
micro lens 3 was formed by the transparence closure member 4 like the 1st example shown in drawing 1 
After pasting up with a substrate 21 and direct die bond and connecting inter-electrode [ of the 
electrode of the solid state image pickup device chip 1, and a substrate 21 ] by the bonding wire 22. A 
part for the connection by the chip front faces and bonding wires 22 other than closure member 4 
prepared only in the light-receiving area 2 of the solid state image pickup device chip 1 is closed by 
closure resin 23, such as epoxy, a phenol, and silicon, and a solid state camera is constituted. 
[0013] According to this example, small mounting of the solid state camera which pastes a substrate 
and constitutes a solid state image pickup device chip can be aimed at. 

[0014] Next, the 4th example is explained based on drawing 4 . This example pastes up and constitutes 
the optics 31. such as an infrared cut filter, an ultraviolet-rays cut-off filter, a lens, and prism, from 
adhesives 32 on the front face of the transparence closure member 4 in the solid state camera of the 
3rd example shown in drawing 3 , and according to this example, small mounting of the solid state 
camera which equipped with and constituted the optic of it is attained. 

[0015] Next, the 5th example is explained based on drawing 5 . This example arranges the optics 41. 
such as prism which formed frame part 41a in the edge at the bottom in one. through frame part 41a 
only to the light-receiving area 2 equipped with the micro lens 3 of the solid state image pickup device 
chip 1, and is pasted up. And like the 3rd example which showed the solid state image pickup device chip 
1 to drawing 3 , after pasting a substrate 21 with die bond and making connection predetermined by the 
bonding wire 22, a part for the connection of chip front faces other than optic 41 and a bonding wire 22 
is closed by closure resin 23. and a solid state camera is constituted. In addition, also in this example, 
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space 5 micrometers or more is formed between the underside of an optic 41 . and the front face of the 
.micro lens 3 of the solid state image pickup device chip 1 . 

[0016] In this example, since the optic itself serves as the closure member, thin shape-ization is 
realizable for much more miniaturization list of the solid state camera equipped with the optic. 
[0017] Next, the 6th example is explained based on drawing 6 . In drawing 6 ,51 is a solid state image 
pickup device chip, the crevice 52 formed by denting from the chip front face is established in this solid 
state image pickup device chip 51. and only the light^receiving area 2 in which the micro lens 3 was 
formed is formed in this crevice 52. And the plate-like closure member 53 which consists of a 
transparence member is arranged on a chip front face, and it pastes up so that the crevice 52 in which 
the light-receiving area 2 is formed may be covered, and the solid state camera is constituted. Also in 
this example, space 5 micrometers or more is formed between the front faces of the micro lens 3 of the 
light-receiving area 2 and the rear faces of the plate-like closure member (glass lid) 53 which are 
formed in the crevice 52. 

[0018] It not only can reduce the cost of a closure member, but according to this example, it does not 

need a frame part for a closure member, therefore much more thin shape-ization is attained. 

[0019] Next, the 7th example is explained based on drawing 7 . It arranges and a change of the plate-like 

closure member 53 in the 6th example shown in drawing 6 is pasted so that the optics 31. such as prism, 

may be made to be served as a closure member and the crevice 52 of the solid state image pickup 

device chip 51 may be covered, and this example constitutes a solid state camera. 

[0020] In this example, still much more miniaturization and thin-shape-izing of a solid state camera 

equipped with the optic can be attained. 

[0021] 

[Effect of the Invention] Since the hermetic seal section which consists of a transparence member was 
prepared only in the light-receiving area equipped with the micro lens of a solid state image pickup 
device chip front face according to this invention as explained based on the example above, the solid 
state camera aiming at the miniaturization of mounting size can be obtained. Moreover, the 
miniaturization of mounting size can be attained, without being able to paste up optics, such as prism, on 
the front face of the hermetic seal section indirectly to light-receiving area, and following lowering of 
the condensing capacity of a micro lens on it. Moreover, it is possible to carry out all chip packages and 
to prepare the hermetic seal section in light-receiving area in the state of the wafer of a solid state 
image pickup device chip, and effectiveness, like the dirt prevention processing at the time of dicing 
becomes unnecessary by this is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iDrawing 1] It is the outline top view and sectional view of the 1st example of a solid state camera 
concerning this invention. 

[Drawing 2] It is the sectional view showing the 2nd example. 
[Drawing 3] It is the sectional view showing the 3rd example. 
[Drawing 4] It is the sectional view showing the 4th example. 
[Drawing 5] It is the sectional view showing the 5th example. 
[Drawing 6] It is the sectional view showing the 6th example. 
[Drawing 7] It is the sectional view showing the 7th example. 

[Drawing 8] It is the sectional view showing the example of a configuration of the mounting mode of the 
conventional solid state camera. 

[Drawing 9] It is the sectional view showing other examples of a configuration of the mounting mode of 
the conventional solid state camera. 
[Description of Notations] 

1 Solid State Image Pickup Device Chip 

2 Light-receiving Area 

3 Micro Lens 

4 Closure Member 
4a Frame part 

5 Electrode 

1 1 Closure Member 
1 1 a Plate section 
lib Frame part 

21 Substrate 

22 Bonding Wire 

23 Closure Resin 

31 Optic 

32 Adhesives 
41 Optic 

41a Frame part 

51 Solid State Image Pickup Device Chip 

52 Crevice 

53 Plate-like Closure Member 
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[Procedure amendment] 

[Filing Date] December 21, Heisei 12 (2000. 12.21) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The solid state camera characterized by preparing the hermetic seal section which consists of 
a transparence member only in the light-receiving area of the solid state image pickup device chip which 
has the light-receiving area equipped with the micro lens on chip. 

[Claim 2] Said hermetic seal section is a solid state camera according to claim 1 characterized by 

consisting of frame parts formed in the plate section and its underside edge in one. 

[Claim 3] Said hermetic seal section is a solid state camera according to claim 1 characterized by 

consisting of frame parts pasted up on the plate section and its underside edge. 

[Claim 4] Said hermetic seal section is a solid state camera according to claim 1 characterized by 

consisting of a transparence optic and a frame part formed in the edge of the underside in one. 

[Claim 5] Said solid state image pickup device chip is a solid state camera according to claim 1 

characterized by forming the crevice in the chip front face and forming light-receiving area in this 

crevice. 

[Claim 6] A solid state camera given in any 1 term of claims 1-5 to which distance of the on-chip 
micro-lens front face of said light-receiving area and the rear face of said hermetic seal section is 
characterized by being at leaist 5 micrometers or more. 

[Claim 7] A solid state camera given in any 1 term of claims 1-6 characterized by giving a resin seal to 
chip front faces other than the hermetic seal section prepared in said solid state image pickup device 
chip. 

[Claim 8] A solid state camera given in claims 1-3 characterized by having pasted up the optic on the 
front face of said hermetic seal section, and any 1 term of 5-7. 

[Claim 9] Said hermetic seal section is a solid state camera given in any 1 term of claims 1-8 
characterized by being prepared by all chip packages in the state of the wafer of a solid state image 
pickup device chip. 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
I^^ADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



